Clostridial hepatic gas gangrene is a rare but highly fatal disease. We report a complicated case of clostridial hepatic gas gangrene, presented with short history of fever, followed by severe back pain and systemic hypertension. Urgent contrast computed tomogram (CT) thorax and abdomen was performed to rule out aortic dissection. Instead, a gas-forming lesion was found in the liver, with multiple areas of hepatic venous gas. Also, CT showed poor renal contrast excretion, indicating acute renal failure. Unexpectedly, the patient developed cardiac arrest shortly after imaging and succumbed despite active resuscitation. Repeated biochemical tests showed gross hemolysis. Autopsy revealed generalised autolytic changes in internal organs with abundance of Gram positive bacilli. The overall picture was compatible with clostridial hepatic gas gangrene, with massive intravascular haemolysis and acute renal failure. Upon literature review, the importance of early diagnosis and aggressive management is highlighted. (Hong Kong j.emerg.med. 2013;20:292-298) 梭菌肝氣性壞疽是一種罕見但高致命性疾病。我們報告一個複雜的病例，病人有短發熱病史，然後出現嚴 重的背部疼痛和高血壓。緊急安排靜脈注射造影電腦斷層掃描（ CT ）胸部和腹部，以排除主動脈夾層 瘤。相反，發現在肝臟有氣體形成的病變，肝靜脈多個區域有氣體。此外， CT 發現腎排泄造影劑差，表 明急性腎功能衰竭。不料，掃描後不久病人出現心臟驟停，儘管積極復甦仍不幸死亡。重複生化測試發現 明顯的溶血。驗屍報告顯示，全身內部器官有自溶的變化與大量的革蘭氏陽性桿菌。整體畫面與梭菌肝氣 性壞疽相吻合，並伴有大量血管內溶血及急性腎功能衰竭。文獻回顧強調早期診斷和積極治療的重要性。
Introduction
Clostridial gas gangrene is a highly fatal disease, but rare to occur in the liver. Clinically, Clostridial infection manifests as localised cellulitis or generalised septicemia. 1 Aetiologically, it could be classified into 3 forms, namely, post-traumatic, postoperative and spontaneous forms. 2 Spontaneous clostridial infection is often seen in patients with malignancy or immunosuppressive condition. 3 We present a fatal case of clostridial hepatic gas gangrene, with possible clostridial septicaemia, complicated with massive intravascular haemolysis and acute renal failure.
Case
A 62-year-old gentleman presented to the emergency department (ED) at midnight with acute severe upper back pain and sweating for several hours. He had preceding symptoms of repeated vomiting, epigastric pain and fever for one day. He had a history of diabetes mellitus on gliclazide and metformin.
After arrival, the patient was immediately managed in the resuscitation room. He was agitated with confused speech and tachypnoeic (respiratory rate 28 per minute), with oxygen saturation of 82% (room air), blood pressure 167/63 mmHg, pulse 54/min and temperature 36 o C. His blood pressure rose to 225/77 mmHg and then to 241/103 mmHg (left arm) and 249/82 mmHg (right arm) shortly. He was moderately jaundiced. His abdomen was soft. There were mild epigastric tenderness and diminished bowel sounds. The chest was clear on auscultation. There was diffuse pain over the upper back but no tender spot was identified. Oxygen saturation was maintained at 100% with 15 L/min oxygen via facemask.
Electrocardiogram (ECG) showed sinus rhythm of 54 beats per minute with multiple premature atrial ectop ics (Fig ure 1) . C hest X-ra y taken in an anteroposterior direction showed suspected widened mediastinum. Bedside ultrasonogram (USG) showed the presence of a gallstone in a distended gall bladder, without free intraperitoneal fluid (Figure 2) . Haemoglucostix was 12.8 mmol/L. Three repeated doses of intravenous morphine (7 mg in total) were given to The differential diagnoses included acute aortic dissection, hepatobiliary sepsis and acute pancreatitis. In view of the possibility of multiple pathologies, oncall medical, surgical colleagues and radiologist were consulted, with urgent contrast computed tomography (CT) of thorax and abdomen arranged. The patient was directly sent to CT room about one hour after ED arrival. Shortly after transferring from CT room to medical ward, the patient was found unresponsive with bradycardia. Cardiac arrest was diagnosed and immediate resuscitation was performed. There was transient return of spontaneous circulation after 20 minutes. Unfortunately, cardiac arrest developed again and he was certified dead within three hours of ED attendance.
Blood tests taken in ED showed white blood cell (WBC) count of 46.9 x 10 9 /L, haemoglobin (Hb) of 9.7 g/dL, and platelet clumps. In addition, nucleated red cells were detected in peripheral blood smear. However, all biochemical tests were cancelled as the blood sample obtained was grossly haemolysed. Complete blood picture taken in medical ward revealed a Hb of 7.4 g/dL, while WBC and platelet counts could not be processed due to haemolysis. Analysis of perimortem arterial blood gas was cancelled due to clotting, while repeated biochemical tests were again cancelled due to gross haemolysis. Blood cultures were not yet taken in the ED and medical ward.
There were numerous significant findings in the CT. The most striking one was a large (73 x 65 x 70 mm) gas-forming lesion at the right lobe of liver, without rim-enhancing collections (Figure 3a ). In addition, gas was seen in the peripheral part of the hepatic venous system (Figure 3b ), along the anterior part of the right hepatic vein (Figure 3c ), in the non-dependent parts of the right atrium, right ventricle and main pulmonary trunk ( Figure 4 ). However, there were no features of air emboli in the pulmonary circulation. A normal gall bladder with a gallstone was also noticed. All these features implied continuous gas production from the right hepatic lesion, spreading to other parts of the liver through the hepatic venous system and then to the heart chambers. (Figure 3a) . A lot of gas density was seen, spreading from the lesion to the periphery of the liver, representing air in the portal venous system (arrow in Figure  3b ), and to the right hepatic vein (arrow in Figure 3c ). Thus, gas was shown in the hepatic venous and portal venous systems. Non-contrast CT scan of the heart and descending aorta showed decreased attenuation of the blood density in aortic lumen and heart chambers. The image density, in terms of Hounsfield unit (HU), of the blood in the lumen of left ventricle was 33 HU (normal >35 HU), indicating anaemia. 4 Bedside USG was reviewed by radiologists: multiple linear and nodular echogenicities in the liver and around the gallbladder indicated the presence of air ( Figure 2 ).
Autopsy was performed 1 week later. Externally, there were areas of greenish discoloration and skin bullae formation. Internally, the whole liver organ was soft and friable in consistency. The gall bladder was normal with a gallstone inside. There was moderate to marked atherosclerosis in coronary arteries, without evidence of thrombosis or acute myocardial infarct. No other focal lesions were detected from head to toe. Microscopic examination of most internal organs and subcutaneous soft tissues showed widespread aggregates of Gram positive bacilli with associated cavities, and paucity of polymorphs. There were generalised marked au to lyt ic ch an ges , ind ic ating diff use c ellular destruction. In a slightly better preserved part of the liver, there were aggregates of polymorphs, suggestive of micro-abscesses formation.
Postmortem toxicological examination showed the presence of chlorpheniramine, paracetamol, morphine, codeine and flu medications like guaifenesin and salicylamide. This implied that the presenting pyrexia was masked by all these flu medications.
In view of complicated symptomatology and multiple CT findings, the clinical diagnosis might involve multiple pathological processes interacting at the same time. Firstly, with history of fever, repeated vomiting, confusion, sweating, marked leukocytosis, CT imaging of a gas-forming hepatic lesion with widespread gas production, together with postmortem presence of Gram positive bacilli, the diagnosis was highly suggestive of a fulminant clostridial sepsis, originated from the liver.
Secondly, the presence of gas in the right heart chambers and main pulmonary trunk implied ongoing gas production from the liver. Together with symptom of severe upper back pain, tachypnoea, desaturation and evidence of gas in the right heart, one might suspect the possibility of pulmonary embolism. However, there was no evidence of clinically significant pulmonary embolism in the CT.
Thirdly, a rapid drop of Hb from 9.7 g/dL to 7.4 g/dL within 2 hours, with the presence of nucleated red cells Figure 4 . Contrast computed tomography scan of thorax showed gas in the non-dependent part of right atrium (solid arrows in Figure 4a and 4b) , right ventricle (dotted arrow in Figure 4a ) and main pulmonary trunk (dotted arrow in Figure 4b ). in peripheral blood stream and gross haemolysis in blood sampling, suggested intravascular haemolysis. Together with moderate jaundice at presentation, this implied an ongoing massive intravascular haemolysis (MIH) before attending ED.
Furthermore, the presence of relative bradycardia was contradictory to fulminant sepsis and severe back pain. A second look at the ECG (Figure 1 ) revealed suspicious tall peaked T waves in leads V4 to V6. This might indicate ARF and hyperkalaemia in a diabetic patient, as the former was evident from the nephrogram in the CT. Nevertheless, hyperkalaemia could not be confirmed as all biochemical blood samples were haemolysed. This hyperkalaemia might lead to arrhythmia, resulting in sudden cardiac arrest.
The presenting respiratory distress was most likely related to ongoing haemolysis with acute anaemia and severe sepsis, but severe back pain and systemic hypertension could not be fully explained. Summarising, the whole clinical picture was highly suggestive of a localised clostridial infection involving the right lobe of liver with fulminant septicaemia, complicated with MIH, ARF with possible hyperkalaemia.
Discussion
The clostridial genus is a group of anaerobic, Gram positive and spore-forming bacilli, commonly responsible for gas gangrene.
2,3
The well-known example is Clostridium perfringens, which can be found in soil and has been isolated from human intestines, vagina and skin. 2, 3, 5 Its major virulence factors are the exotoxins  (phospholipase C) and (perfringolysin O), producing tissue necrosis, septic shock and haemolysis. 2, 5, 6 The resulting rapid extension of necrosis and an absence of polymorphonuclear leukocytes at the site of infection are the hallmarks of C. perfringens gas gangrene. 6 Clostridial infections associated with MIH have been classically described in patients with underlying malignancies, 3, 7, 8 with post-abortal 9 and postpartum infections, 10 and in those who are healthy, but with an underlying portal of entry for bacteria such as liver abscess, [11] [12] [13] gall bladder and biliary tract sepsis, 14, 15 pneumonia and empyema, 16 endocarditis 17 and even aortitis. 18 These case reports illustrated the wide range of infectious foci of this group of micro-organisms.
In general, C. perfringens septicemia with associated MIH has a high mortality rate, leading to death in a few hours after admission. In one series of 10 cases in 1999, the patients were middle-aged or elderly (range of age: 47-84 years) with underlying malignancies, diabetes or recent abdominal surgery. 19 The overall mortality rate was 80%; with median time of 5 hours from admission to death (range: 3-22 hours). In another series of 40 cases of C. perfringens septicemia with MIH, the reported median age was 65 years and 55% were male; 37.5% had no underlying conditions while 30% were diabetic. 20 The mortality rate was 80% with median time of 8 hours to death (range: 0-96 hours). Summarising these two case series, C. perfringens septicemia with MIH is common among middle-aged patients with underlying malignancy, diabetes or having recent abdominal surgery. Our case had similar characteristics and features like age group, diabetic history and a rapid deterioration within a few hours.
The phenomenon of haemolysed blood samples leading to cancellation of biochemical tests has been reported in many case reports of clostridial sepsis with MIH. 8, 13, [21] [22] [23] Among these cases, only one patient survived where immediate antibiotic treatment was initiated and surgical intervention performed. 23 In the literature, clinically significant haemolysis, or MIH, has been considered as a grave prognostic sign in clostridial sepsis. 7, 8, 21, 24 Thus, gross haemolysis should be regarded as a sign of critical illness, and prompt antibiotic treatment should be initiated. 21, 24 In intravascular haemolysis, deposition of large amounts of haemoglobin pigment in renal tubules results in acute tubular necrosis. 25, 26 In fact, ARF has been described in MIH due to clostridial sepsis. [9] [10] [11] 26 Moreover, the products of haemolysis have been found to induce vasoconstriction, probably by scavenging the endothelialderived vasodilator, nitric oxide (NO). 22, 27 This NO sink mechanism has been postulated to trigger a cascade of processes, producing widespread vasoconstriction and platelet aggregation. 28 Systemic vasoconstriction may lead to systemic hypertension, 28 which was remarkable in our case. In fact, systemic hypertension, with symptoms of severe chest or back pain mimicking aortic dissection have been reported in a few cases of clostridial sepsis with MIH. 22, 29 Moreover, systemic vasoconstriction masks the typical hypotension associated with clinical sepsis. Thus, the presence of systemic hypertension in such condition may indicate a certain degree of intracellular shock, resulting in death within a short period of time. Our case had similar severe back pain and systemic hypertension at presentation. This severe back pain mi g h t b e i s c h a emi c p a in d u e t o wid e s p re a d vasoconstriction in the back muscles, which were overworked in concomitant respiratory distress.
In 1965, Cabrera et al had already suggested that clostridial septicemia could manifest in 3 ways: (1) an early and prominent jaundice; (2) rapid and refractive circulatory collapse; and (3) almost complete lack of clinical signs of infection. 1 Our case had the above clinical features except circulatory collapse. The initial presentation of jaundice in our case was likely resulted from intravascular haemolysis due to hepatic proliferation of C. perfringens.
This case illustrates the importance of considering the diagnosis of clostridial septicemia in any ill patient with underlying diabetes, recent surgery, malignancy or other immunocompromised conditions, who presents with fever, jaundice and evidence of intravascular haemolysis. 13, 21 USG and CT abdomen are useful in the diagnosis of clostridial intra-abdominal sepsis. 30, 31 However, bedside USG may not detect the presence of small areas of gas gangrene in the liver, as in our case. Thus, CT abdomen with contrast is highly recommended. 30, 31 Acute management includes early blood cultures followed by prompt administration of board spectrum antibiotics, including penicillin, metronidazole and a third generation cephalosporin. [21] [22] [23] Some authors recommended an aggressive treatment policy, like early intubation and mechanical ventilation, to decrease oxygen consumption. 31 Surgical intervention of the infectious focus may be co nsidered if haemodynamically feasible. In the literature, there were only a few reports of survival cases, in which the patients had promptly received antibiotics. 16, 23 The importance of early diagnosis and aggressive treatment policy should be highly emphasized, 26, 29, 31 because the initial atypical presentation may run an unexpected rapid downhill course, as in our case.
Conclusion
In summary, this is a fatal case of clostridial hepatic gas gangrene, complicated with massive intravascular haemolysis and acute renal failure. In a patient with history of diabetes, malignancy, immunocompromised disease or recent abdominal surgery, presenting with fever and jaundice, clostridial sepsis should be considered when there is gross haemolysis. Urgent CT is essential for early diagnosis. Broad spectrum antibiotics should be initiated promptly, together with ag gressive mana gement lik e early mecha nic al ventilation, in order to improve the clinical outcome of such highly fatal disease.
